(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
21 October 2004 (21.10.2004) 




PCT 



(10) International Publication Number 

WO 2004/091124 Al 



(51) International Patent Classification 7 : H04B 17/00, 
H04Q 7/34 

(21) International Application Number: 

PCT/KR2004/00052I 

(22) International Filing Date: 1 2 March 2004 ( 1 2.03.2004) 

(25) Filing Language: English 

(26) Publication Language: English 



Ggummaeul Donga apt., Pyeongchon-dong, Don- 
gan-gu, Anyang-city, Gyeonggi-do 431-070 (KR). 
CHO, Hyung-Sik [KR/KR]; 801-1301 Jinheung apt., 
Imac-dong, Bundang-gu, Seongnam-cilyo, Gyeonggi-do 
463-904 (KR). SHIN, Hyung-Sup [KR/KR]; 518-105 
Jaegaebalbyeoksan apt., 266-3 Sihcung-dong, Geum- 
cheon-gu, Seoul 153-031 (KR). 

(74) Agent: VOU ME PATENT & LAW FIRM; 825-33- 
Teheran Bldg., Yoksam-dong, Kangnam-ku, Seoul 
135-080 (KR). 



(30) Priority Data: 
10-2003-0022591 



10 April 2003 (10.04.2003) KR 



(71) Applicant (for all designated Slates except US)'. KT- 
FREETEL CO. LTD. [KR/KRJ; 890-20, Daechi-dong, 
Gangnam-gu, Seoul 135-280 (KR). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): OH, Young-Min 
[KR/KR]; 127-103 Sibeomhanshin apt., 87 Sco- 
hyeon-dong, Bundang-gu, Seongnam-cily, Gyeonggi-do 
463-050 (KR). JANG, Ki-Tacg [KR/KR]; 309-1101 



(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, MG, 
MK, MN, MW, MX, MZ, NA, Nl, NO, NZ, OM, PG, PH, 
PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, S Y, TJ, TM, TN, 
TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 

I Continued on next page] 



(54) Title: DEVICE AND METHOD FOR MEASURING RECEIVE SENSITIVITY OF COMMUNICATION SYSTEM 
INCLUDING RECEIVE-ONLY PATH 



<3\ 



© 



113 



I 

-BIO 



j w 

\ Port 



124 



123 



4, 



n 



-120 



EPP 
Port 



111 

<7 



1ST 

Port 



122 



ANT 
Port 



213a 

m 



RnlTr 



V213 



first fc 



212 



213b 



215a 



Second T* 



Second Rx 



.215 



214 



-210 
I — 211 



215b 



(57) Abstract: Disclosed is a device (200) and a method for measuring a receive sensitivity of a communication system having a 
transmit and receive path and a receive-only path, like a base station (100) employing space diversity by means of one transmit and 
receive antenna (ill) and an additional receive antenna (121). A terminal (220) is connected to the transmit and receive path and to 
the receive-only path by means of a first (1 12) and a second coupler (122) and a first (213a) and a second transmitter (21 5a) whereby 
the input signals are combined by a combiner (211) to a single signal fed to the terminal (220). Furthermore, the terminal (220) 
selectively transmits a lest signal at selected frequencies to a receive sensitivity measuring path by means of a first (212) and a second 
(214) switch and a first (213b) and a second (215b) receiver in order to measure the receive sensitivities of the transmit and receive 
path and the receive-only path of the communication system and to measure the performance of the corresponding communication 
system. 
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Description 

Device and Method for Measuring Receive Sensitivity of 
Communication System including Receive-only Path 

Technical Field 

[ 1] The present invention relates to a device and method for measuring a receive 

sensitivity of a communication system including a receive-only path. More 
specifically, the present invention relates to a device and method for measuring a 
receive sensitivity of a communication system including a receive-only path for con- 
veniently measuring a receive sensitivity of a receive-only path of a communication 
system including a transmit and receive path and a receive-only path. 

Background Art 

[2] In a communication system including a transmit and receive path and a receive- 

only path, methods for measuring receive sensitivities of the respective paths have 
been developed in order to measure performance of the paths. 

[3] It is relatively easy to measure the receive sensitivity of the transmit and receive 

path while the communication system provides services, since the transmit and receive 
path can communicate with a device for measuring the receive sensitivities. 

[4] However, since the receive-only path has no transmission function, it is not easy to 

measure the receive sensitivity of the receive-only path while the communication 
system provides services, and it is not easy to measure the receive sensitivity thereof 
when the communication system provides no services. 

[5] An exemplified communication system having a general transmit and receive path 

and a receive-only path is a mobile communication base station which manages three 
or less FAs (Frequency Assignments). 

[6] The mobile communication base station has two paths A and B as a default, and 

the path A services 3FA, 5FA, and 7FA, and the path B services 1FA, 2FA, 4FA, and 
6FA in the general manner. Therefore, the paths A and B have the transmission and 
receiving functions when they service three or more FAs. However, in the case of 
servicing three or less FAs, the path A manages transmission and receiving of three 
FAs, and the path B includes a receive-only path for diversity of the path A. 

[7] FIG. 1 shows a block diagram for measuring the receive sensitivity of the transmit 

and receive path. 

[8] Referring to FIG. 1, the base station 100 comprises a transmit and receive antenna 

111 for transmitting and receiving 1FA, 2FA, and 3FA at the path A 1 10, a duplexer 
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1 13, an HPA (High Power Amplifier) 114, and a first LNA (Low Noise Amplifier) 
1 15. In addition, a first coupler 1 12 for measuring the sensitivity is coupled to the 
transmit and receive antenna 111. 

[9] The path B 120 for a diversity path comprises a receive antenna 121, a second 

coupler 122, a filter 123, and a second LNA 124. 

[ 1 0] The transmit and receive antenna 1 1 1 of the path A 1 10 transmits and receives data 

through three frequencies of 1FA, 2FA, and 3FA to thus form a transmit and receive 
path. In this instance, the duplexer 1 13 couples the HPA 1 14 to the transmit and 
receive antenna 1 1 1 at the time of transmission, and couples the transmit and receive 
antenna 1 1 1 to the first LNA 1 15, thereby modifying the data path according to 
transmission and reception. 

[11] The first coupler 1 12 is previously combined with the transmit and receive antenna 

111 so as to test the performance of the transmit and receive path, and extracts signals 
transmitted to and received from the path A 110 of the base station 100 according to 
the coupling effect so as to calculate the measured receive sensitivity. 

[12] The path B 120 is a receiveonly path for the diversity path of the transmit and 

receive antenna 1 1 1 of the path A 1 10, and it transmits the data received at the receive- 
only antenna 121 to the second LNA 124 through the filter 123, and the receive-only 
antenna 121 includes a second coupler 122. 

[13] In order to measure the receive sensitivity of the path A 1 10 which is a transmit 

and receive path and the path B 120 which is a transmitonly path, a receive sensitivity 
jg 1 30 coupled to EQP (Equivalence Point Titration) ports of the first and second 
couplers 112 and 122 is provided 

[14] In order to process the receive sensitivity of the path A 1 10 of the base station 100 

in the above configuration, the receive sensitivity jg 130 coupled to the EQP port of 
the first coupler 1 12 establishes a lowest signal level which can be received when the 
base station lOOjs normally operated through data transmission and reception with the 
path A, and transmits the established lowest level signal to the base station 100. 

[15] When normally receiving the lowest level signal transmitted by the receive 

sensitivity jg 130, the path A 1 10 of the base station 100 can measure errors of the 
path of from the receive sensitivity jg 130 to the initial receive terminal of the path A, 
and the receive sensitivity using the lowest level signal transmitted by the receive 
sensitivity jg 130. 

[16] However, since the path B 120 is a receiveonly path as described above, com- 

munication with the receive sensitivity jg 130 is impossible, and it is also impossible 
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to establish the lowest level signal. Accordingly, it is difficult to measure the receive 
sensitivity of the path B 120, and the service may be interrupted during a measuring" * 
process. 

Disclosure of Invention 

Technical Problem 

[17] It is an advantage of the present invention to provide a receive sensitivity 

measuring device and method of a communication system including a receive-only 
path for easily measuring the receive sensitivity of a receive-only path when a general 
service is provided, in order to measure performance of a communication system 
including a receive-only path. 

Technical Solution 

[18] In one aspect of the present invention, in a receive sensitivity measuring device 

including a terminal for transmitting a lest signal through communication with a 
receive sensitivity measuring path so as to measure the receive sensitivity of a com- 
munication system including a transmit and receive path and a receiveonly path, a 
receive sensitivity measuring device including a receiveonly path comprises: 

[19| a first transmitter for receiving a signal from the transmit and receive path, and 

transmitting the signal to the terminal; 

[20] a second transmitter for receiving a signal from the receiveonly path, and 

transmitting the signal to the terminal; 

[21] < a first receiver for receiving a lest signal from the terminal, and transmitting the t 
est signal to the transmit and receive path; 

[22] a second receiver for receiving a test signal from the terminal, and transmitting the 

test signal to the receiveonly path; 

[23] a signal selector, for selecting one of the first and second receivers connected to the 

signal selector and a receive sensitivity measuring path so that one of the first and 
second receivers may be selectively connected to the terminal; and 

[24] a combiner, connected to the first and second transmitters and the first and second 

receivers, for combining a plurality of input signals into a single signal, and 
transmitting the single signal to the terminal, wherein 

[25] the terminal transmits the test signal to the receive sensitivity measuring path so 

thai the corresponding receive sensitivity measuring path may measure a cable loss to 
the terminal and the receive sensitivity generated by using the test signal transmitted 
by the terminal. 

[26] The terminal establishes a test signal and transmits the test signal to the receive 
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sensitivity measuring path through a communication with the receive sensitivity 
measuring path. 

[27] The terminal transmits the lowest receive level signal to the receive sensitivity 

measuring path, the lowest receive level signal being acceptable to the receive 

sensitivity measuring path. 
[28] The receive sensitivity measuring device further comprises a coupler installed in an 

antenna coupled to the transmit and receive path and the receive-only path so as to 

communicate signals with the first and second transmitters, the first and second 

receivers, and the receive sensitivity measuring path. 
[29] In order to measure the receiveonly path, the terminal communicates with the 

receiveonly path through the first transmitter coupled to the transmit and receive path 

and the second receiver coupled to the receiveonly path. 
[30] The terminal is established with a plurality of frequencies, and is allowed to 

transmit the lest signal. 

[31] The signal selector is a switch for performing a switching operation according to a 

user selection, 

[32] In another aspect of the present invention, in a receive sensitivity measuring 

method using a measuring device coupled to a communication system including a 
transmit and receive path and a receiveonly path, the measuring device including a 
terminal for outputting a test signal to a receive sensitivity measuring path through a 
communication with the receive sensitivity measuring path from among the transmit 
and receive path and the receiveonly path, a receiving sensitivity measuring method 
of a communication system including a receive-only path comprises: 

[33] (a) the receive sensitivity measuring path receiving the testsignal from the 

terminal; 

[34] (b) calculating a cable loss between the receive sensitivity measuring path and the 

terminal; and 

[35] (c) allowing the receive sensitivity measuring path to use the test signal level 

transmitted by the terminal in (a) and the cable loss measured in (b) to measure a 
receive sensitivity of the receive sensitivity measuring path, and determine normal 
stales. 

[36] When the receive sensitivity measuring path in (a) is a receiveonly path, the 

terminal uses a transmission function of the transmit and receive path and a receiving 
function of the receiveonly path, and establishes test signals to be transmitted to the 
receiveonly path. 
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[37J The test signal transmitted by the terminal is the lowest receive level signal to be 

received by the corresponding receive sensitivity measuring path. 

Advantageous Effects 

[38] 

Description of Drawings 

[39] The accompanying drawings, which are incorporated in and constitute a part of the 

specification, illustrate an embodiment of the invention, and, together with the de- 
scription, serve to explain the principles of the invention: 

[40] FIG. 1 shows a block diagram for measuring the receive sensitivity of the transmit 

and receive path; and 

[41] FIG. 2 shows a block diagram of a receive sensitivity measuring device of a com- 

munication system including a receive-only path according to a preferred embodiment 
of the present invention. 

Best Mode 

[42] In the following detailed description, only the preferred embodiment of the 

invention has been shown and described, simply by way of illustration of the best 
mode contemplated by the inventor(s) of carrying out the invention. As will be 
realized, the invention is capable of modification in various obvious respects, all 
without departing from the invention. Accordingly, the drawings and description arc to 
be regarded as illustrative in nature, and not restrictive. 

[43] FIG. 2 shows a block diagram of a receive sensitivity measuring device of a com- 

munication system including a receive-only path according to a preferred embodiment 
of the present invention. 

[44] Referring to FIG. 2, a base station 100 for managing three or less FAs has the same 

configuration as that of the prior art, and comprises a receive sensitivity measuring 
device 200 coupled to an EQP port of the first coupler 1 12 and an EQP port of the 
second coupler 122 so as to measure the receive sensitivity of one of the paths A and B 
110 and 120. 

[45] The receive sensitivity measuring device 200 comprises a switch 210 and a 

terminal 220, and the switch 210 comprises a combiner 21 1, a first switch 212, a first 
transmitter and receiver 213, a second switch 214, and a second transmitter and 
receiver 215. 

[46] The terminal 220 communicates with the respective paths A and B of the base 

station 100, establishes signals with the lowest level power which can be received by 
the paths, and transmits them in order to measure the receive sensitivity of one of the 
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paths A and B. 

[47] The first transmitter and receiver 213 of (he switch 2 10 comprises a first 

transmitter 213a being coupled to the EQP port of the first coupler 1 12 of the transmit 
and receive antenna 1 1 1, that receives, by coupling, signals transmitted through the 
path A 1 10; and a first receiver 213b that receives, by coupling, signals received at the 
transmit and receive antenna 111. 

[48] The second transmitter and receiver 2 15. of the switch 210 comprises a second 

transmitter 215a being coupled to the EQP port of the second coupler 122 of the 
receive antenna 121, that receives, by coupling, signals transmitted through the path B 
120; and a second receiver 215b that receives, by coupling, signals received at the 
receive antenna 121. 

[49] The first switch 212 is coupled between the first receiver 213b and the combiner 

21 1 , and it is turned on when measuring the receive sensitivity of the path A 1 10, and 

turned off when measuring the receive sensitivity of the path B 120. 
[50] The second switch 212 is coupled between the second receiver 215b and the 

combiner 211, and it is turned on when measuring the receive sensitivity of the path B 

120, and turned off when measuring the receive sensitivity of the path A 1 10. 
[5 1 ] The combiner 2 1 1 combines the signals transmitted and received by the first and 

second transmitters and receivers 213 and 215, and outputs the combined signals to the 

terminal 220 through a single line. 
[52] Without being restricted to the above description, the first and second receivers 

213b and 215b can be coupled to a multiplexer, arid the signals can be selectively 

output to the combiner 211 rather than using the switch. 
[53] An operation of the preferred embodiment will now be described. 

[54] The first switch 2 12 of the receive sensitivity measuring device 200 is turned on, 

and the second switch 214 thereof is turned off so as to measure the receive sensitivity 

of the path A 110. 

[55] When the path A 1 10 is found to be normal through a communication with the path 

A by the terminal 220, the terminal 220 establishes the lowest level signal for 
receiving signals, and transmits the lowest level signal to the path A. 

[56] The path A receives the lowest level signal from the terminal 220, and determines 

normal receiving states. The base station 100 normally receives the lowest level signal, 
uses cable loss of from a final end of the path A 1 10 for transmitting and receiving 
signals to the receive sensitivity measuring device 200, and the lowest level intensity 
of the received signal, and calculates a receive sensitivity for the lowest reception. 
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[57] Measuring the receive sensitivity of the path B 120 is performed as follows. 

[58] The path B 120 cannol communicate with the terminal 220 since the path B 120 

has no transmission function, and hence, the terminal 220 cannol establish the lowest 
level receive signal of the path B 120. 

[59] Accordingly, the receive sensitivity measuring device 200 uses the transmission 

function of the path A to establish the lowest level signal of the path B. That is, the 
terminal 220 can communicate with the first transmitter 213a coupled to the transmit 
signals of the path A 1 10 through the second receiver 215b coupled to the receive 
signal of the path B 120 so as to establish the lowest level signal of the path B. 

[60] When the terminal 220 transmits the signals with the lowest level signal, the path B 

120 uses the loss of the cable and the lowest level signal transmitted by the terminal 
220 to calculate the receive sensitivity in the case the path B normally receives the 
signals. 

[61] To calculate the receive sensitivity in the above-described preferred embodiment, 

the terminal 220 transmits the lowest level signal through the communication with one 
of the paths A and B for measuring the receive sensitivity, and one of the paths A and 
B uses the lowest level signal transmitted by the terminal 220, the loss of from the 
terminal 200 to one of the first and second couplers 1 12 and 122, a measured cable 
loss to the base station, and an AFEU (Antenna Front End Unit) coupling value of the 
base station, and calculates an output value of the terminal 220. 

[62] Since the receive sensitivity measuring device 200 can transmit signals through the 

terminal 220, unnecessary data may be transmitted from the terminal, and the 
performance of the communication system may be degraded if the receive sensitivity is 
not measured To prevent this, the receive sensitivity measuring device 200 is 
maintained at the lurnedoff state before measuring the receive sensitivity. 

[63] Also, it is needed to turn off the receive sensitivity measuring device 200 after 

measuring the receive sensitivity, and to ensure it is turned off, a timer function is 
required to be installed in the receive sensitivity measuring device 200 so that it may 
be automatically turned off after a predetermined time, thereby preventing degradation 
of performance of the communication system caused by transmission of unnecessary 
signals when no measuring process is executed 

[64] Further, the automatic power off function can be reinforced by addling a circuit for 

monitoring the power stales to the receive sensitivity measuring device 200. 

[65] While this invention has been described in connection with what is presently 

considered to be the most practical and preferred embodiment, it is to be understood 
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that the invention is not limited to the disclosed embodiments, but, on the contrary, is 
intended to cover various modifications and equivalent arrangements included within 
the spirit and scope of the appended claims. 

[66] For example, the receive sensitivity measuring device 200 can be coupled to a path 

for measuring the receive sensitivity to thus control transmission and reception, and 
accordingly, the receive sensitivity of the path can be easily measured without service 
interruption while providing general services. 

[67] Also, the method for measuring the receive sensitivities of the two paths at the base 

station having a transmit and receive path and a receive-only path has been described, 
and without being restricted to the base station, the receive sensitivity of the com- 
munication system can be measured through a switching operation, by turning on the 
switch coupled to each path for measuring the receive sensitivity of the communication 
system having a transmit and receive path and a receive-only path. 

[68] As described, in the device and method for measuring the receive sensitivities of 

the communication system including a receive-only path, a measuring device is 
directly connected to the antennas installed in the communication system having a 
transmit and receive path and a receive-only path, it is allowed to measure the receive 
sensitivity during general services, and accordingly, it is easy to determine whether the 
communication system operates normally. 

[69] In addition, the lowest level signal can be established through a communication 

with a terminal of the measuring device via the transmit and receive path in the case of 
no transmission function such as in the receive-only path, thereby allowing easy 
measuring of the receive sensitivity of the communication system. 

Mode for Invention 

[70] 

Industrial Applicability 

[71] 

Sequence List Text 

[72] 
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Claims 

[11 Una receive sensitivity measuring device including a terminal for transmitting 

a test signal through communication with a receive sensitivity measuring path so 
as to measure the receive sensitivity of a communication system including a 
transmit and receive path and a receive-only path, a receive sensitivity measuring 
device including a receive-only path, comprising: 

a first transmitter for receiving a signal from the transmit and receive path, and 
transmitting the signal to the terminal; 

a second transmitter for receiving a signal from the receive-only path, and 
transmitting the signal to the terminal; 

a first receiver for receiving a test signal from the terminal, and transmitting the 
test signal to the transmit and receive path; 

a second receiver for receiving a test signal from the terminal, and transmitting 
- the test signal to the receive-only path; 
a signal selector, for selecting one of the first and second receivers connected to 
the signal selector and a receive sensitivity measuring path so that one of the first 
and second receivers may be selectively connected to the terminal; and 
a combiner, connected to the first and second transmitters and the first and 
second receivers, for combining a plurality of input signals into a single signal, 
and transmitting the single signal to the terminal, wherein 
the terminal transmits the test signal to the receive sensitivity measuring path so 
that the corresponding receive sensitivity measuring path may measure a cable 
loss to the terminal and the receive sensitivity generated by using the test signal 
transmitted by the terminal. 
[2] 2. The receive sensitivity measuring device of claim 1, wherein the 

terminal establishes a test signal and transmits the test signal to the receive 

sensitivity measuring path through a communication with the receive 

sensitivity measuring path. 
[3] 3. The receive sensitivity measuring device of claim 1, wherein the 

terminal transmits the lowest receive level signal to the receive sensitivity 

measuring path, the lowest receive level signal being acceptable to the 

receive sensitivity measuring path. 
[4] 4. The receive sensitivity measuring device of claim 1, wherein the 

terminal is attachable to and removable from the receive sensitivity 
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measuring device. 

[5] 5. The receive sensitivity measuring device of claim 1, further comprising 

a coupler installed in an antenna coupled lo the transmit and receive path 
and the receiveonly path so as to communicate signals with the first and 
second transmitters, the first and second receivers, and the receive 
sensitivity measuring path, 

[6] 6. The receive sensitivity measuring device of claim 1, wherein, in order lo 

measure the receive-only path, the terminal communicates with the 
receive-only path through the first transmitter coupled to the transmit and 
receive path and the second receiver coupled to the receiveonly path. 

[7] 7. The receive sensitivity measuring device of claim 1, wherein the 

terminal is established with a plurality of frequencies, and is allowed to 
transmit the test signal. 

[8] 8. The receive sensitivity measuring device of claim 1, wherein the signal 

selector is a switch for performing a switching operation according to a 
user selection. 

[9] 9. The receive sensitivity measuring device of claim 1, further comprising 

a timer for automatically turning off the receive sensitivity measuring 
device when the terminal transmits the test signal and a predetermined time 
has passed 

[ 10] 10. In a receive sensitivity measuring method using a measuring device coupled 

to a communication system including a transmit and receive path and a receive- 
only path, the measuring device including a terminal for outputting a test signal 
to a receive sensitivity measuring path through a communication with the receive 
sensitivity measuring path from among the transmit and receive path and the 
receiveonly path, a receiving sensitivity measuring method of a communication 
system including a receiveonly path, comprising: 

(a) the receive sensitivity measuring path receiving the test signal from the 
terminal; 

(b) calculating a cable loss between the receive sensitivity measuring path and 
the terminal; and 

(c) allowing the receive sensitivity measuring path to use the test signal level 
transmitted by the terminal in (a) and the cable loss measured in (b) to measure a 
receive sensitivity of the receive sensitivity measuring path, and determine 
normal states. 
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[12] 

[13] 
[14] 



11. The receiving sensitivity measuring method of claim 10, wherein when 
the receive sensitivity measuring path in (a) is a receive-only path, the 
terminal uses a transmission (unction of the transmit and receive path and a 
receiving function of the receive-only path, and establishes lest signals to 
be transmitted to the receiveonly path. 

12. The receiving sensitivity measuring method of claim 10, further 
comprising: checking that the terminal of the measuring device has 
transmitted the test signal and the receive sensitivity measuring path has 
received the corresponding lest signal, and turning off the measuring 
device. 

13. The receiving sensitivity measuring method of claim 10, wherein the 
test signal transmitted by the terminal is the lowest receive level signal to 
be received by the corresponding receive sensitivity measuring path. 

14. The receiving sensitivity measuring method of claim 10, further 
comprising turning off the measuring device when the terminal transmits 
the test signal and a predefined lime has passed. 
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